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South Dakot a  S t at e  Unive rsi ty 
Brookings , South Dako t a  

Dep artment o f  Animal S c ience 
Agricultural Experiment S tation f . S . Series 76-35 

Compens atory Grow th of  Swine Following P rot ein Ins u f ficien cy 

George W .  Lib al and Richard C .  Tfah l s t rom 

It has been ob served (A . S .  S eries 7 1 - 39 )  that , wh en pigs are fed abnormal 
protein sequences of low prot ein followed by high protein diets , they tended 
to compensate somewh at for the poorer performance during the ear ly s t age o f  
growth by improved performance during t:-ie lat er grorvth p e ri od . I f  p r o t ein 
level sequen ce can be altered in this way , it would mean less supplenental 
prot ein necess ary and more economi cal production . 

The s tudy reported herein was desi gned to  s t udy the ability o f  the pig to  
compens ate for reduction in gain and e f fi c iency of  gain due to a low prot ein 
diet during an early growth period when fed adequate or exc ess prot ein during 
a later growth period . 

Experimental Pro cedure 

One hundred twenty-six pigs wi th an average s t arting weight of 5 5  lb . 
were used in three rep licates o f  six dietary treatment s .  Each pen cons is ted 
o f  four gilts and three barrows . The pigs were randomly allotted on the basis 
of  sex ,  wei ght and ances try . The pigs were housed in an envi ronment -modified 
building wi th s latted floors . The s ix dietary t reatments were protein 
sequences fed during growth periods from 55 to 1 1 5 lb . ,  1 1 5 t o  1 7 5  lb . and 
from 1 7 5  lb . to market weight of approximat ely 2 30 pounds . The t rea tments 
and diet ary sequences were : 

Trea tment �rotei!!_s�ences_(��)  
-----

1 1 2  - 1 2  - 1 2  
2 1 2  - 1 4  - 1 2  
3 1 2  - 1 6  - 1 2  
4 1 6  - 1 2  - 1 2  
5 1 6  - 1 4  - 1 2  
6 1 6  - 1 6  - 1 2  

During the firs t growth peri od , opt imum performance v7as expected from 
pigs receiving 1 6 %  prot ein and poor performance was expected from pigs 
receiving 1 2% prot ein . During the second grow th period 1 2% prot ein was 
cons idered inadequate , 1 4 %  prot ein adequate and 1 6 %  prot ein in excess of the 
pig ' s  requirement .  During the thi rd growth period , all p i gs received 1 2 %  
protein diet s . Compos i t ion of  the three diets i s  shown in tahle 1 .  

Results 

The average daily gain resp ons e to die t ary prot ein levels is  shown in 
tab le 2 .  Average daily gain is listed by growth periods and on an accumulative 
bas is from the s t ar t  of  the t rial . The t ab le lists  the resp ons e due to  dietary 
protein during the first growing period ( le f t  s i de ) , second growing period 
(middle) , and the c omb inati on of all growing periods (ri gh t  side) . 
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P igs rece iving 1 2 %  prot ein from 55 to 1 1 5 lb . live weigh t gained 
s i gni f i cant ly s lower , 1 . 4 1  lb . per day vs . 1 . 77 lb . per day , than those 
rece iving 1 6% pro tein during this period . However ,  during the second and 
thi rd growth periods the average gain of pigs in treatments 1 ,  2 and 3 was 
sligh t ly , b ut not s i gnifi cantly , fas ter than the average gain o f  pigs in 
treatment s 4 ,  5 and 6 .  On an accumulat ive basis , the dif ference in gain due 
to protein levels during the ini tial growth pe riod s t ill exis ted at the end 
of the experiment . Da ily gains for the total experiTien t averaged 1 . 5 7 and 
1 . 66 lb . for pigs fed 1 2  or 1 6 %  prot ein , respect ively , during the initial 
growth period .  

Gains were signifi cantly di f ferent due t o  p rotein levels fed during the 
second growth period . P igs receiving 1 6 �s or 14�� p rotein diets during thi s 
period gained fas ter than those pigs receiving 1 2 %  protein , indicating that 
1 6 %  and 1 4% protein were adequate or in excess of the pi g ' s  protein req uire
ment from 1 1 5 to 1 7 5  p ounds . 

During the third growth period all treatment groups we re fed the 1 2 �� 
prot ein diet and gains were equal for pigs which had re ceived the three 
di f ferent prot ein levels during the s econd growth period . On an accumulat ive 
basis no di fference in gain was obs e rved at market t ime due �o the di fferent 
protein levels f ed during the 1 1 5 to 1 7 5  lb . period . 

Average daily gains o f  the six treatment s  varied cons iderably during the 
three growth periods . However ,  accumulative gain for the ent ire exoerifllent 
indicates that p i gs fed the 1 2 - 1 2 - 1 2 %  prot ein s equence had the poores t daily 
gains , 1 . 48 lb . , compared to gains of 1 . 60 to 1 . 69 lb . for the o ther treat
ments . Compens atory gains of pigs fed the 1 2 - 1 6- 1 2 %  pro tein sequence occurred 
during the 1 1 5 to 1 7 5  lb . period when these pigs gained 1 . 83 lb . daily compared 
to 1 . 66 lb . for pigs fed the 1 6- 1 6- 1 2% protein sequence . For pigs fed the 
1 2 - 1 4 - 1 2 %  protein s equence , compensatory gains occurred during the 1 7 5  t o  
230 lb . period when they gained 1 . 75 lb . p e r  day compared to 1 . 45 lb . f o r  pigs 
fed the 1 6- 1 4 - 1 2% protein sequence . 

Feed e f f iciency ( t ab l e  3 )  followed the same pat tern as average datly 
gai n .  Feed/gain was b e t ter for pigs receiving 1 6% pro t ein during the ini t ial 
grow th period and for pigs re ceiving ei the r 14% or 1 6 %  protein during the 
second growth period . When the treatment s  were c ombined , no s i gni fi cant 
di fferences were ob served due to p rotein s eq uence . However ,  the poores t 
performance again was ob serve d when pigs received the 1 2- 1 2 - 1 2 %  protein 
sequence . Pigs receiving the 1 2- 1 4 - 1 2%  and 1 2 - 1 6- 1 2 %  pro tein had a closer 
feed/gain ratio to those pigs that received 16% protein during the in i t ial 
growth period . This hint s at compensatory performance wh en adeq uate or excess 
prot ein f o llows subopt imum perfo rmance from inadequate p ro tein . 

S ummary 

One hundred twenty-six pigs we re utilized t o  s t udy compens atory perform
ance due to a low protein diet during an early growth peri od followed b y  
higher pro tein levels during the subs equent growth period . P igs receiving 
1 6 �� prot ein dur ing the 55 to 1 1 5  lb . growth pe riod g ained fas ter and more 
ef fi ciently than pigs receiving 1 2 %  prot ein . Dur ing the 1 1 5 to 1 7 5  lb . growth 

4 1  



- 3 -

period pigs receiving 1 4 %  or 1 6% prot ein performed better than pigs receiving 
1 2 %  pro tein . The data showed a trend for compensatory performance when pigs 
had received a protein-deficient diet from 55 to 1 1 5 lb . and an adequate or 
excess protein level during the 1 1 5 to 1 7 5  lb . growth period . 

Table 1 .  Compos it ion o f  Experiment al Diets (%) 

Ingredient __ _ 

Corn 
S oyb ean meal , 44%  
Dical ci um phosphate 
Limes tone 
Trace mineral s al t , 1 . 0% zinc 
Vi t amin p remixa 

8 7 . 5  
9 . 3  
1 .  3 
0 . 9  
0 . 5  
0 . 5  

Prot ein levels 
1 4 %  

8 1 . 9 
1 5 . 0  

1 . 2 
0 . 9  
0 . 5  
0 . 5  

1 6 %  

76 . 2  
2 0 . 7  

1 .  2 
0 . 9  
0 . 5 
0 . 5  

a
Suppl ied per lb . o f  diet : vitamin A ,  1 500 IU ; vitamin D ,  

1 50 IU ; vi tamin E ,  5 IU ; rib o flavin , 1 . 2 5 mg ; pant othenic acid , 
5 mg ; niacin , 8 mg ; choline , 2 5  mg ; vi t amin B

1 2 , 5 mcg and 
aureomycin , 1 0  milligrams . 

-
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SS- l l S  lb . 
1 1 S - 1 7 S  lb . 
1 7 S- 2 30 lb . - -

S S- l l S lb . 
1 1 S- l 7 S  lb . 
1 7S-2 30 lb . 

S S- l l S lb . 
S S- 1 7 S  lb . 
SS- 2 30 lb . 

Tab le 2 .  Ave rage Daily Gai n  by Peri ods and Accumulative 

------------------------- ----- - ------ --- ------------------ ----Treatment� 
T, 2 ,  3

-
4 ,  s -:6---1,4---2;5---3;6·----r- ------2--- _____ 3

___ 
4 

Protein % 
------------- - - ----------- - -

--------- ---- ----1 2  1 6  1 2  1 2  
1 2  14  1 6  1 2  1 4  

1 2  1 2  -- -- --------------

1 .  4 1  
1 .  69  
1 .  62  

1 .  41  
1 .  SS  
1 .  S7  

1 .  7 7 ** 
1 .  6 3  
l . S 9 

Average 
1 .  6 2  
1 .  S S  
1 . 6 2  

Daily Gain Qy Period , �b .  
l . S8 1 . 5 8 1 . 4 1  
1 . 69 1 . 74** l . S 4 
1 . 60 1 . 6 1  1 . 5 3  

1 .  38 
1 .  70 
1 .  75 

Average Daily _9ain Accumula�1:._ve , Lb . 
1 . 7 7 ** 1 . 6 2  1 . 5 8 l . S 8 1 . 4 1  1 . 38 
1 . 6 9 ** 1 . S 7 1 . 6 3 1 . 6 5 1 . 4 7 1 . 5 4 
1 . 6 6 ** 1 . 59 1 . 6 1  1 . 6 3  1 . 4 8 1 . 60 

1 2  
1 6  
1 2  

1 . 4 5 
1 .  83 
1 .  5 9  

1 .  4 5  
1 . 6 3  
1 .  6 1  

----- - -- ---- ·-·---·· - --·-�- ----- ------ -----·-· 

1 6  
1 2  
1 2  

1 .  84 
1 .  5 5  
1 .  7 1  

1 .  84 
1 .  6 8  
1 .  6 9  

**Significant difference P< . 0 1 .  

5 

1 6  
1 4  
1 2  

1 .  7 7  
1 . 68 
1 .  45 

1 .  7 7  
1 .  72  
1 .  6 3  

6 

1 6  
16  
12  

1 .  7 1  
1 .  6 6  
1 .  6 2  

1 .  7 1  
1 .  6 7 
1 .  6 6  

+:-
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5 5- 1 1 5 lb . 
1 1 5- 1 7 5 lb. 
1 7 5 - 2 30 lb . 

5 5- 1 1 5 lb. 
1 1 5- 1 7 5 lb . 
1 7 5 - 2 30 lb . 

5 5 - 1 1 5 lb . 
5 5- 1 7 5  lb. 
5 5 - 2 30 lb . 

Tab le 3 .  Feed /gain by Pe riods and Ac curm l a t ive 

T reatmen t s  
-- ------------ ------ -·- ·-- ----- - - - - - -·- - - - - ·-·- - - -- - - - - --·- ----· 

1 , 2 , 3  4 , 5 , 6 1 , 4 2 , 5 3 , 6  1 2 3 4 

P ro t e in % 

5 6 

1 2  1 6  
------- - -- --- --·--- - - --------1:f - - - · - -12·------12- - -�-�-T6 

3 . 2 1  
3 . 38 
4 . 04 

3 .  2 1  
3 . 2 9 
3 . 5 7 

2.49** 
3 . 3 3 
3 . 8 1 

2 . 4 9 >'C* 
2 .  91) 1:>� 
3 . 1 8 >� 

1 2  1 4  1 6  1 2  14 1 6  1 2  1 4  1 6  
1 2  1 2  1 2  1 2  1 2  1 2  

_Fee<U_gain E_y R_�r}_od s  
2 . 9 4 2 . 8 3 2 . 7 9 3 . 3 5 
3 . 70 3 . 1 4  3 . 2 2 *  3 . 8 3 
4 . 1 3 3 . 7 9 3 . 86 4 . 5 4 

Jeed /gain A_������t ive 
2 . 9 4 2 . 8 3 2 . 7 9 3 . 5 5 
3 . 3 2 2 . 9 7  3 . 00 * 3 . 5 9 
3 . 5 8 3 . 2 7 3 . 2 8 3 . 9 1  

3 . 2 1  
3 . 2 1  
3 .  61) 

3 . 2 1 
1 .  1 () 
3 . 4 3 

3 , 0 8 
3 . 1 1  
3 . 9 9 

2 . 5 3 
3 . 5 8 
3 .  7 2  

3 . 0 8 2 . 5 3 
3 . n ci 3 . 0 4 
3 . 3 8 3 . 26 

2 . 4 5 
3 . 1) 6 
3 . 9 7 

2 . 4 9 
3 . 3 4 
3 . 74 

2 . 4 5 2 . 4 9 
2 . 7 !1 2 . 9 1  
3 . 1 0 .  3 . 1 8  

* S igni f i cant d i f f erence P < . 0 5 .  
**Sign i f icant d i f f e rence P < . 0 1 .  
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